woman with gingival swelling. Conventional intraoral and panoramic radiography did not provide sufficient information for either determining the cause of gingival swelling or planning treatment of clinical symptoms. The 3D Accuitomo XYZ Slice View Tomograph (3DX) is a compact dental computed tomography device that allowed for accurate identification and optimal treatment of the causes of gingival swelling. At four years after treatment, 3DX radiographs showed no abnormalities in treated teeth or healing of surrounding structures. We conclude that high-resolution 3D images obtained with 3DX promise to be very effective for diagnosing oral diseases and determining effective treatment. (J Oral Sci 53, 257-261, 2011)
Introduction
Findings from conventional intraoral and panoramic radiography are routinely used in clinical practice for diagnosis and treatment planning. Conventional intraoral radiographs are two-dimensional (2D) images. However, such images do not always provide sufficient information because buccal and palatal structures in the maxilla are often superimposed. Recently, dental cone-beam computed tomography (CT) was introduced as a diagnostic device in dentistry. The 3D Accuitomo XYZ Slice View Tomograph (J. Morita Mfg. Co., Kyoto, Japan) is called the 3DX Multi-Image Micro CT (3DX) in Japan and has been widely used in various fields of dentistry, including endodontics, for diagnostic imaging, as it is capable of producing detailed, high-resolution, 3D images of oral structures (1) (2) (3) (4) (5) (6) (7) (8) .
Gingival swelling can be induced by periapical periodontitis, marginal periodontitis, root fracture, or epulis (6) (7) (8) (9) (10) . Because the signs and symptoms of gingival swelling are often nonspecific and conventional intraoral and panoramic radiographic modalities show no evidence of abnormalities in teeth, the causes of inflammation are often clinically ambiguous.
Herein, we describe a case in which the cause of clinical symptoms of gingival swelling was difficult to identify by means of a general examination that included conventional radiography. We found that 3DX was very effective for
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Case Report
A 54-year-old woman was referred to Kyushu University Dental Hospital for assessment of a painless lump of soft tissue on the buccal gingiva of the right maxillary second molar (Fig. 1A) . Her medical history was not contributory, and she reported no allergies or medication use. She had undergone root canal treatment of the right maxillary second molar seven years earlier. Her oral hygiene was good, and periodontal examination revealed no mobility, with probing depth within normal limits. The affected tooth was not tender to percussion or biting.
Conventional intraoral and panoramic radiographic examinations revealed no periapical radiolucency associated with internally affected tipping of the apex of the right maxillary second molar (Fig. 1B, C) . The tip of an accessory gutta-percha point that had been inserted into the sinus tract did not reach the root apex. There was no radiolucent area around the root of the second molar. Due to the history of root canal treatment, we tentatively diagnosed asymptomatic apical periodontitis of the right maxillary second molar. However, the gingival swelling remained even after retreatment of the root canal of the second molar, and the patient subsequently underwent CT scanning for further examination.
Sagittal CT images revealed two independent areas of bone resorption in the right maxillary second molar. One periradicular lesion of the palatal root of the right maxillary second molar expanded toward the crown of the impacted third molar, and another periradicular lesion extended from the mesiobuccal root of the right maxillary second molar to the distobuccal root of the right maxillary first molar ( Fig. 2A-C) . In addition, the continuity of the floor of the right maxillary sinus was intact, and slight thickening of the mucosa of the maxillary sinus was observed (Fig.  2D ). Potential causes of the gingival swelling included periapical periodontitis, marginal periodontitis, root fracture of the second molar, and pericoronitis of the impacted third molar; however, it was difficult to determine the precise cause. The right maxillary first molar was endodontically treated after an electric pulp tester showed no pulp vitality. The 3DX radiographs showed alveolar osteitis around the impacted maxillary third molar and maxillary sinusitis. Therefore, the impacted maxillary third molar and second molar were extracted. Granulation tissue and debris were removed from the extraction socket, which was then rinsed with sterile saline. Necrotic debris was observed, but there was no fracture line or perforation on the root surface of the second molar. The root of the third molar was intact. The impacted maxillary third molar was transplanted immediately after extraction of the second molar. Histological findings of the gingival tissue were suggestive of a polypoid lesion consisting of granulation tissue with neutrophil infiltration and vascularization (data not shown).
Conventional endodontic and surgical treatment of the maxillary molars was performed, and the outcome was satisfactory.
Clinical and radiographic follow-up has continued for four years, and she has remained clinically asymptomatic with normal occlusal function after three years of treatment, including tooth autotransplantation. In addition, the treated tooth shows no radiographic evidence of root resorption or ankylosis (Fig. 3) . The continuity of the floor of the maxillary sinus has been maintained, and thickening of the sinus mucosa is not present, even on 3DX images, four years after treatment (Fig. 4) .
Discussion
We reported an unusual case in which conventional intraoral and panoramic radiographic imaging did not provide sufficient information for diagnosis or treatment planning.
Routine intraoral radiography is essential for clinical diagnosis and treatment planning. However, conventional intraoral radiographs are 2D images. The buccal structure affects the representation of the palatal structure in such images, and information on anatomy is limited by the fact that is shown in two dimensions. For these reasons, a 3D diagnostic approach is believed to be more effective in evaluating periradicular lesions, particularly those in multirooted maxillary molar teeth. Several investigators have reported the usefulness of dental CT in various fields of dentistry, including endodontics (1-8) . In the present case, 3DX images revealed periapical lesions and the extent of their expansion. These findings were undetectable in conventional radiographic images of each root of the multirooted maxillary right first and second molars. However, a radiolucent area around the crown of the impacted maxillary right third molar was visible in 3D images, as was thickening of the mucosa of the maxillary sinus.
Clinical use of 3DX in endodontics has proven especially useful in observing the expansion of periapical lesions of each root of multirooted teeth, revealing the threedimensional relationships between the periapical lesion and the maxillary sinus or mandibular canal, and confirming the presence and position of fenestration, root fracture, root resorption, and perforation.
In our patient with gingival swelling, conventional intraoral and panoramic radiography did not show a radiolucent area around the root apex of the first and second maxillary molars. In addition, conventional radiography showed that the tip of an accessory gutta-percha point inserted into the sinus tract did not reach the root apex. The patient's oral hygiene condition was good, and the tooth was not mobile. Probing depth was within normal limits, and the tooth was not tender to percussion or biting. Gingival swelling in our patient was attributable to several causes, including periodontitis and a root fracture (7-10). The above findings from general examination and conventional intraoral and panoramic radiography were not sufficient for determining the cause of gingival swelling. From the perspective of diagnosis, it is safe to assume that 3DX will become an essential tool for diagnosing oral diseases and determining optimal treatment because it produces high-resolution 3D images at any tomographic layer.
In conclusion, the newly developed 3DX proved very useful in detecting the presence and expansion of bone resorption that might be overlooked by clinicians relying on conventional intraoral radiography. The use of 3DX will assist dentists in performing optimal examination and accurate diagnosis, avoiding redundant interventions in treatment, and developing appropriate treatment plans. Because accurate diagnostic information is likely to lead to better outcomes, 3DX might become an indispensable tool in clinical practice.
